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Abstract  18 
Background: The exercise dose required to achieve benefits from cardiac 19 
rehabilitation (CR) is unknown and benefits may be independent of exercise 20 
supervision frequency. Aims: A randomised pilot study, examined equivalence in 21 
two CR-models, hypothesizing ≤10% difference between models. Methods: 22 
Subjects undertook 6-weeks of supervised low/moderate intensity exercise training. 23 
Fast-track (n=25) included once-weekly exercise sessions and a one-off 7-hour 24 
education session. Traditional (n=36) included twice-weekly exercise and education 25 
sessions. Six-minute-walk-test-distance (6MWD), timed-up-and-go-test-time 26 
(TUGTT), Depression Anxiety Stress Score (DASS-21) and secondary outcomes 27 
were assessed pre-CR, post-CR and 6-months-post-CR. Results: Attendance was 28 
100%, 79% and 82%, respectively. Missing data was imputed using last observation 29 
carried forward methodology. Although intention to treat analysis found minimal 30 
between-group differences, 7 meters, p=.76 (6MWD), .27 seconds, p=.35 (TUGTT), 31 
and 14.6, p=.09 (DASS-21) and similar proportions of subjects achieved a minimal 32 
clinically important difference and ≥ predicted values for 6MWD and TUGTT post-33 
CR, the effect size was greater for fast-track subjects. Conversely, there were 34 
several secondary outcomes where a >10% difference was noted, mostly in favour of 35 
traditional CR-model. Conclusion: This pilot study identifies appropriate 36 
methodology to assess equivalence in CR-models and suggests that one supervised 37 
exercise session may be as effective as two for common outcome measurements.  38 
 39 
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Introduction  46 
Cardiac rehabilitation (CR) is a fundamental component of patient care following a 47 
cardiac event (1). Despite level I evidence suggesting CR improves quality of life and 48 
life expectancy (2) (3) (4) (5) and the results of meta-analyses suggesting exercise-49 
based CR is necessary to reduce cardiac and all-cause mortality (6), significant 50 
barriers for the referral to, uptake, and completion of CR remain (2) (7) (8). Patient 51 
attributable barriers include poor motivation, difficulty accessing multiple sessions, 52 
domestic duties, unemployment, and being aged over 70 years (7) (9) (10). Clearly 53 
system barriers also exist, such as budgetary constraints which impact on the ability 54 
to support adequate quality and quantity of CR programs (7). 55 
 56 
As a result, there remains significant under referral (30-47%), poor uptake rates (14-57 
85%) and high non-completion rates (33-50%) for CR (2) (7) (8) (11). Several 58 
alternative CR-models have emerged including home-based care and telephone 59 
coaching (8) (9) (12). These models have demonstrated greater patient uptake rates 60 
(7) and were found to be as effective as facility or residential based-CR for risk 61 
modification (7) (13) (14) (15) (16). However, while there may be similar outcomes 62 
from home-based/telephone CR, there are additional costs related to these non-63 
traditional programs, both financial and potentially in terms of health outcomes. 64 
While the only study that has compared long term outcomes in home-based and 65 
centre-based CR found a non-significant difference between the two CR-models for 66 
mortality and new cardiac events, there were twice as many myocardial infarctions 67 
and deaths and 30% more new cardiac events reported in the home-based CR 68 
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group (7). Further, the home-based CR service cost was reported to be ₤47 greater 69 
per patient than centre-based CR(7). 70 
 71 
Given that alternative programs may attract greater cost and risk, it is timely to 72 
examine if more efficient methods of delivering centre-based CR exist. In Australia 73 
and the UK, CR typically includes education and 30-60 minutes of aerobic and 74 
resistance exercise training twice-weekly for 6-12 weeks (7) (17) (18). Currently, the 75 
minimum exercise training dose required for CR is unknown, however, it is 76 
recognised that exercise capacity exerts a major influence on mortality in coronary 77 
heart disease patients (19) (20). In healthy elders, small increases in exercise 78 
capacity result in large improvements in age-adjusted mortality (21) and in the aged 79 
and de-conditioned population, physical adaptation to exercise is possible with 80 
relatively little exercise training (22) with an increase in light exercise by 30-81 
minutes.day-1 being related to better physical health (23). 82 
 83 
In CR, low intensity training and programs with shorter training session duration have 84 
been found to be as effective as traditional CR-models (24) (25). Interestingly, meta-85 
analysis has reported that improvement in cardiac and all-cause mortality 86 
demonstrated by CR programs is independent of exercise dose (6). Given this, it is 87 
possible that a CR-model utilising fewer exercise and education sessions (i.e. a 88 
lower dose) will be as effective as a traditional CR-model. A reduction in the 89 
requirement for formal CR session attendance may attenuate the cited barriers to 90 
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CR attendance (7) (9) (10) and lead to improved rates of referral, up-take and 91 
completion. 92 
 93 
As one of the steps in examining alternative centre-based CR-models, the current 94 
pilot study tested equivalence for standard outcomes in a fast-track (once-weekly 95 
exercise sessions) and a traditional (twice-weekly exercise sessions) CR-model. 96 
 97 
Methodology 98 
A fast-track CR-model was introduced alongside an existing traditional CR-model. 99 
Both CR-models were of 6-weeks duration, of low/moderate exercise intensity, with 100 
initial intensity based on 60-70% of pre-CR six-minute walk test (6MWT) speed and 101 
delivered as per standard guidelines (17) (26). Both encouraged concurrent home-102 
based exercise. The fast-track CR-model included a single 7-hour education session 103 
at the commencement of the program and patients attended a once-weekly 1-hour 104 
exercise session i.e. a maximum of seven hours of education and six hours of 105 
supervised exercise. The traditional program comprised a 1-hour exercise session 106 
conducted twice-weekly and participants received the same education program as 107 
the fast-track group, expanded and spaced over the 6-week CR period i.e. a 108 
maximum of 12 hours of education and 12 hours of supervised exercise. 109 
 110 
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Following medical referral, adult patients with a diagnosis of myocardial infarction, 111 
angina, controlled arrhythmia, coronary artery disease or risk factors, or following 112 
percutaneous coronary intervention, coronary artery bypass grafting, cardiac valve 113 
surgery, or defibrillator/ pacemaker implantation were accepted for CR at a 114 
community-based centre. Patients with acute, unstable medical conditions, mobility 115 
or cognitive problems impairing their ability to exercise, or follow directions were 116 
excluded. 117 
 118 
Following approval from The XXXX Hospital Human Research Ethics Committee 119 
(Number: ECXXX), consecutive patients were invited to participate from August 2007 120 
to March 2008, with follow-up continuing until November 2008. This research was 121 
part of a body of interrelated studies supporting the first author’s Doctorate of 122 
Philosophy candidature which was undertaken on a part-time basis due to author’s 123 
full time work commitments.  A nurse not actively involved in the program delivery 124 
generated random numbers using the Microsoft Excel function for two terms 125 
=INDEX($A$1:$A$2,RANDBETWEEN(1,COUNTA($A$1:$A$2)),1). Numbers were 126 
placed in opaque envelopes and locked in a file accessible only to the nurse. 127 
Following informed written consent, subjects were randomly assigned to one of the 128 
two CR-models (fast-track or traditional) by the nurse by drawing envelopes 129 
sequentially. 130 
 131 
Patients choosing not to participate in the RCT were allocated to treatment groups 132 
by the nurse, based upon patient preference and program availability. The program 133 
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providers, while not blinded to participant group allocation, were blinded to patient 134 
consent status. All assessments were conducted by one of two experienced 135 
physiotherapists who did not participate in CR program delivery and were blinded to 136 
patient treatment group allocation. Success of blinding was not assessed. 137 
Assessments were conducted one week prior to commencement of CR (pre-CR), at 138 
discharge (post-CR) and at six-months post CR-discharge (6-months-post-CR). 139 
 140 
The primary outcome measurements chosen to examine differences between the 141 
fast-track and traditional CR-models, were the 6MWT distance (6MWD) (18) (26) 142 
(27), the timed-up-and-go-test (TUGT) time (TUGTT) (28) (29) and the Depression, 143 
Anxiety and Stress Score-21 (DASS-21) (30) (31) (32) (high score of 82+). 144 
Secondary outcome measurements included resting heart rate (HR, beats.minute-1), 145 
systolic and diastolic blood pressure (SBP and DBP, mm Hg); waist circumference 146 
(cm); body mass index (BMI, Kg.m-2), physical activity (minutes.week-1); return to 147 
activities of daily living (ADL) (yes or no); return to work (hours.week-1), level of work 148 
duties (full or light), the Short-form Fat Questionnaire (SFQ) (17) (18) (33) (high 149 
score of 17) and a knowledge quiz, a locally-designed test of main education 150 
messages (high score of 14) (18). 6MWTs and TUGTs were performed using 151 
standard protocols, and the measurements taken and the equipment used have 152 
been described elsewhere (34). Any adverse symptoms experienced by subjects 153 
during, or at cessation of the 6MWTs and the TUGTs were recorded. All 154 
questionnaires including the DASS-21 were delivered in written form to the subjects 155 
at each assessment and were subsequently scored and recorded by the research 156 
assistants or program staff. 157 
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 158 
Data transcribed into spreadsheets by the prime investigator were checked by an 159 
independent person for accuracy. The first two authors checked medical records for 160 
missing data. Baseline characteristics for those subjects who dropped out and those 161 
with incomplete data sets were assessed against those with complete data for 162 
potential bias using student t-tests and chi-squared tests. 163 
 164 
Statistical Analysis 165 
An equivalence study design (35) assessed the outcomes achieved in the fast-track 166 
CR-model against those achieved in the traditional CR-model. A systematic review 167 
reported a 3-8% difference between repeated 6MWTs and a 60.4m mean difference 168 
in 6MWD following CR (27). Further, a 2-9% reduction in TUGTT between repeated 169 
TUGTs has been reported in adults over 60 years of age (28). While expected 170 
improvements in DASS-21 following CR are not kno n, one study of women 6-14 171 
months following acute coronary syndrome, found mean (SD) scores to be normal 172 
for depression, 9.18 (11.29) and anxiety, 9.26 (10.54) while stress was found to be 173 
mild, 11.95 (13.24) (32). Based upon this information, we hypothesised equivalence 174 
would be demonstrated if the difference in outcomes between fast-track and 175 
traditional CR-models was less than 10% (35). 176 
 177 
Outcome variables were examined by a series of one and two-factor repeated 178 
measures ANOVAs with treatment group (fast-track or traditional) and the 179 
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assessment points (pre-CR, post-CR and 6-months-post-CR) as the between and 180 
within subject factors respectively. Holm-Sidak method for pairwise multiple 181 
comparisons were assessed using SigmaStat. While non-parametric analysis may 182 
have been more appropriate, a suitable repeated measures test was not found. 183 
Therefore, where tests for normality and variance were not met, the residuals were 184 
plotted and assessed for normality. Further, the repeated measures analysis of this 185 
RCT included up to 366 separate data points and as the p-values obtained were not 186 
ambiguous, it is fairly certain that where results were significant that the results 187 
shown are valid. Chi squared analysis compared the occurrence of adverse 188 
symptoms following 6MWTs in the fast-track and traditional treatment groups. 189 
 190 
Post-hoc sample size calculations were performed using the sealed envelope power 191 
calculator for equivalence studies found at 192 
https://www.sealedenvelope.com/power/binary-equivalence/ . A 10% difference 193 
between treatments groups was applied against the percentage of subjects 194 
achieving 6MWD minimal clinically important difference (MCID) at 6-months-post-CR 195 
of ≥ 25m (36) allowing for power of .90 and an alpha level of .05. 196 
 197 
The proportion of subjects achieving a 6MWD1 and a TUGTT1 greater than 198 
predicted and those achieving a MCID for 6MWD of ≥ 25m and a minimal detectable 199 
change (MDC95%) (37) in TUGTT following CR was assessed with Chi squared. The 200 
formulae for MDC95% = 1.96 ×√2×SEM, where, SEM = SD of baseline assessment 201 
×√(1-ICC) (37), and intraclass correlation coefficient (ICC) = .85. ICC was calculated 202 
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in Statistics Package for Social Sciences for the relationship between TUGTT1 and 203 
TUGTT2 for all subjects at pre-CR. Interval plots and main effects plots were 204 
developed in Minitab software. 205 
 206 
Results: 207 
Sixty-one of 154 subjects consented to participate in the RCT, of which 25 subjects 208 
were randomised to fast-track and 36 to traditional CR. (Fig 1) shows the flow of 209 
subjects through the RCT including reasons for dropouts. Baseline data for 210 
diagnoses, sex and the age of subjects were similar for both treatment groups (Table 211 
1) and did not differ between those completing and not completing CR. 212 
 213 
Subject assessment attendance was 100% pre-CR, 79% post-CR and 82% 6-214 
months-post-CR, with 6MWDs available for 100%, 79%, and 77%, TUGTTs for 97%, 215 
72% and 77% and DASS-21 for 41%, 33% and 79% of subjects, at assessment 216 
times respectively. The percentage of complete 6MWD, TUGTT and DASS-21 217 
datasets across all assessments for fast-track subjects (52%, 56%, and 20%) was 218 
similar to that for the traditional group (75%, p=.06, 66%, p=.40, and 22%, p=.83, 219 
respectively) (Table 1), however, a greater percentage of traditional subjects 220 
completed post-CR 6MWT1 than fast-track subjects (89% and 64%, p=.02 221 
respectively). Four subjects while attending the 6-months-post-CR assessment were 222 
unable to perform 6MWTs because of medical conditions i.e. acute respiratory 223 
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infection (n=2), severe knee pain (n=1), and recent removal of toenails and skin 224 
cancers (n=1). 225 
 226 
A higher proportion of women dropped out of CR (n=7, 44%) than men (n=4, 9%, 227 
p<.05) across both treatment groups and the proportion of women who dropped out 228 
was higher in fast-track (71%) than in traditional CR (22%, p=.05). Further, a higher 229 
proportion of subjects dropped out of fast-track (n=8, 32%) than traditional CR (n=3, 230 
8%, p<.05). 231 
 232 
As expected, the number of exercise and education hours attended was different 233 
between treatment groups (Table 1). Th  percentage of subjects attending assigned 234 
sessions was similar between groups (64% and 69% respectively), however, of 235 
those patients with complete datasets, 100% of fast-track subjects attended all 236 
sessions compared to only 87% of traditional subjects, p=.14. 237 
 238 
As the percentage of complete 6MWD, TUGTT and DASS-21 datasets across all 239 
assessments was not significantly different between treatment groups, missing data 240 
was considered to be completely at random. Intention to treat analyses was 241 
conducted for all primary outcome measures. Initially, available case analysis was 242 
undertaken using ANOVA which unfortunately has the disadvantage of performing 243 
pairwise deletion.  Therefore, an additional analysis was conducted using the Last 244 
Observation Carried Forward (LOCF) method replacing missing data with the last 245 
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observed value (38). LOCF is considered conservative and appropriate when it is 246 
used in a longitudinal study (39) and where it is expected that subjects will 247 
spontaneously improve over time (40). Both criteria were met in the current study. 248 
The LOCF and the available case analyses with the resultant interval and main 249 
effects plots for the primary outcomes indicated little difference between fast-track 250 
and traditional groups (Fig 2 and Supplementary Figure 1). The LOCF analysis 251 
results are discussed in the following paragraphs.  252 
 253 
6MWD outcomes were not significantly different between fast-track and traditional 254 
treatment groups (Table 2). Pairwise multiple comparisons indicated a non-255 
significant difference in least square means between fast-track and traditional groups 256 
over all times of 7m in favour of fast-track, p= .76. Both treatment groups achieved a 257 
significant change from pre-CR to 6-months-post-CR for 6MWD, however, 258 
improvement in 6MWD pre-CR to post-CR was significant for the fast-track group 259 
only (Supplementary Table 1). The effect size pre-CR to post-CR was similarly lower 260 
in the traditional group with the effect size for 6MWD being -.13 for traditional and -261 
.28 for fast-track (Table 2). 262 
 263 
Pre-CR, 6MWDs were not significantly different from predicted for either group 264 
(Table 1) and chi squared analysis indicated no difference between treatment groups 265 
for the proportion of subjects achieving predicted 6MWD, or achieving a 6MWD 266 
MCID of ≥ 25m following CR (Table 3). 267 
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 268 
For TUGTT, pairwise multiple comparisons indicated no difference in least square 269 
means between fast-track and traditional groups over all times, p=.35 and while 270 
effect size was higher for Fast-track it was over 1.0 for both groups (Table 2). 271 
ANOVA identified similar changes in TUGTT1 and TUGTT2 pre-CR to post-CR and 272 
post-CR to 6-months-post-CR for the two CR-models (Supplementary Table 1). 273 
 274 
Pre-CR, the mean TUGTT1 was better than predicted for traditional subjects, 275 
p<.001, and TUGTT2 was better than predicted for fast-track and traditional, p=.05 276 
and <.0001, respectively. Chi squared analysis indicated there was no difference 277 
between treatment groups for the proportion of subjects achieving predicted TUGTTs 278 
or for the proportion of subjects achieving MDC95% (Table 3).  279 
 280 
DASS-21 data was not available for many subjects at the pre-CR assessment due to 281 
a delay in obtaining permission to use the test. Analysis of the data available 282 
suggested a lack of difference between treatment groups for the combined DASS-283 
21, however traditional subjects scored higher for stress than fast-track (Table 2) 284 
(Fig.2). 285 
 286 
ANOVA for the clinical observations made following completion of the 6MWTs and 287 
TUGTs found no between-group differences over all for SBP, DBP, HR, and RPE at 288 
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any given assessment point, except that compared to fast-track, the traditional group 289 
DBP was lower at the 2-minutes post TUGT post-CR, p< .03 (Table 2).  However, 290 
some differences were found between fast-track and traditional groups for exercise 291 
observations for varying time points and tests (Supplementary Table 1). 292 
 293 
The prevalence of adverse symptoms was not different between fast-track and 294 
traditional subjects over all assessments for 6MWTs or for TUGTTs, p=.10 and .23, 295 
respectively (Table 2). Further, fast-track patients complained more frequently of 296 
chest pain than traditional subjects during 6MWTs (n= 12 compared to 3 297 
respectively) while the latter were more likely to report hip pain (n= 1 compared to 5 298 
respectively) and calf pain (n= 8 compared to 23 respectively) (Chi Square, p=.02). 299 
 300 
Although baseline BMI and waist circumference were greater for fast-track than the 301 
traditional group (p ≤.05) (Table 1) analysis over time indicated no overall difference 302 
between groups for these factors. Waist circumference decreased in the traditional 303 
group post-CR, only to increase again by 6-months-post-CR. No between group 304 
differences were found for participation in ADL, or for resting SBP, DBP, and HR. 305 
Participation in physical activity was similar for fast-track and traditional groups 306 
overall (Table 2), although traditional subjects increased their physical activity pre-307 
CR to post-CR and pre-CR to 6-months-post-CR, p<.02 in both instances 308 
(Supplementary Table 1). Both fast-track and traditional subjects increased their 309 
work hours per week pre-Cr to 6-months-post-CR, p<.02. There was no difference 310 
between groups for working subjects’ requirement for light duties. 311 
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 312 
The number of complete datasets for other secondary outcomes was small 313 
preventing analysis of the lipid levels completely.  Analysis indicated no between-314 
group differences for the SFQ or the knowledge quiz scores (Table 2). Only four 315 
subjects reported smoking pre-CR, including three in the fast-track group.  316 
 317 
To assess the equivalence of the CR-models, Table 2 shows the primary and 318 
secondary outcomes where differences ≥10% of traditional group results occurred in 319 
the fast-track group. The measures where this occurred were DASS-21 (and the 320 
three component scores), SFQ, knowledge quiz, adverse symptoms for 6MWT and 321 
2-minute post-6MWT heart rate and RPE. Differences were less than 10% for 322 
6MWDs and for TUGTTs over all assessments. However, the power depicted for 323 
these tests is low and post-hoc sample size calculations indicate a total sample size 324 
of 1,040 is required to be sure of an equivalence of no more than10%.  325 
 326 
Discussion: 327 
A fast-track CR-model was compared to a traditional CR-model, examining 328 
outcomes for statistical significance and for equivalence, defined as ≤10% 329 
difference, in subjects enrolled in a RCT. The CR-models varied only in the 330 
frequency of supervised exercise sessions (once or twice weekly) and the inclusion 331 
of either a single 7-hour day of education or a 1-hour education session twice 332 
weekly, respectively. This pilot study found no significant difference for 6MWD, 333 
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TUGTT or DASS-21 between fast-track and traditional CR-models over three 334 
assessments in a 6-month period, and although completion rates were higher for the 335 
traditional treatment group, the proportion of subjects with complete data sets was 336 
not different between groups. Further, secondary outcomes were similar for fast-337 
track and traditional groups. A greater than 10% difference was noted for DASS-21 338 
and some of the secondary outcomes but these were not consistently in favour of 339 
traditional or fast-track. This pilot study identifies methodology and sample size 340 
required to fully assess equivalence in the future. 341 
 342 
Our pilot RCT was found to be of high quality, with a score of 10 out of 11 items for 343 
the Pedro Scale (41) (42) and to meet all criteria for the CONSORT Statement 2006 344 
- Checklist for Non-inferiority and Equivalence Trials (S6) (43) (35). However, while 345 
complete 6MWD and TUGTT data was >77% at any given assessment, only 66% of 346 
subjects had complete data sets across all times and this was not different between 347 
CR-models. Dropout rates were higher in fast-track subjects than in traditional 348 
subjects, the rate for fast-track being more comparable to that previously reported 349 
(50%) (44). To further illustrate this difference between groups, we report that only 350 
68% of fast-track subjects completed CR compared to 92% of traditional. If full 351 
attendance at CR was an aim of treatment, then fast-track was not as successful as 352 
traditional. Similar to others we found that more women dropped out or had 353 
incomplete data than men, when the data from both treatment groups were 354 
combined (44) and significantly more women dropped out of fast-track than dropped 355 
out of the traditional group. The reason for this is unknown.  It is possible that women 356 
may benefit from a ‘women only’ CR program. 357 
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 358 
There was no difference over all times for 6MWD between the two treatment groups, 359 
however, of note is the lower effect size for the traditional group and the non-360 
significant change pre-CR to post-CR in the traditional group, compared to the 361 
significant change in 6MWD2 pre-CR to post-CR for fast-track (p<.001). The 362 
similarity in 6MWD change for treatment groups at 6-months-post-CR supports 363 
previous studies in which an increase in exercise intensity, volume and session 364 
duration, or education volume failed to improve outcomes at 12-18 months follow up 365 
(25) (24) (45). The reason for the increased response in fast-track at the post-CR 366 
assessment is not immediately clear. It is possible fast-track training was more 367 
effective than the traditional training due to some factor e.g. fast-track may have 368 
been more motivating, or enabled subjects to undertake more physical activity at 369 
home than the traditional group allowed. In support of the suggestion of subjects 370 
undertaking more activity independently, one qualitative study suggests subjects that 371 
do not adhere to formal CR programs, engage in self-modified CR including exercise 372 
and lifestyle changes (7). Another possible explanation for the difference in response 373 
between the two CR-models post-CR is that non-responders in fast-track may have 374 
dropped out. This is suggested by the fact that 100% of fast-track compared to 81% 375 
of traditional subjects with complete datasets attended all allocated training sessions. 376 
It is therefore possible that better attendance in fast-track subjects with complete 377 
data sets meant that training appeared more effective for this group. Another 378 
explanation could relate to potential to improve 6MWD. Other studies have 379 
demonstrated an improvement in 6MWD of between 40m to 74m (10% to 26%) post-380 
CR (46) (47) (48) (49) (50) (51) (52) (53) (54). The improvement in 6MWD for the 381 
fast-track group pre-CR to post-CR was similar to these other reports (38m), while 382 
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for the traditional subjects it was considerably lower (10m). Pre-CR, subjects in both 383 
groups on average walked close to their predicted 6MWD, however, the mean 384 
6MWD was 20m lower than predicted for fast track subjects compared to 5m for 385 
traditional subjects, suggesting a reduced potential for improvement in traditional 386 
subjects. This is further underscored by a substantial difference in the average initial 387 
6MWD between our entire cohort (512m) and that of previous investigators (283 to 388 
490m) (46) (47) (48) (49) (50) (51) (52) (53) (54). Other factors affecting potential for 389 
improvement may be the intensity of the training programs and the inclusion of 390 
subjects with chronic heart failure in some reported studies (46) (53). Both fast-track 391 
and traditional programs in our study did not include subjects with chronic heart 392 
failure. Another RCT that explored varying exercise volumes in CR, evaluated 393 
VO2max pre-CR to post-CR following six weeks of either 10 or two exercise 394 
sessions each week. (55) Similar to our RCT, these investigators found no difference 395 
between groups for VO2max, but found an improvement in ventilatory anaerobic 396 
threshold and quality of life for participants in the higher volume CR group. (55)   397 
 398 
Fast-track and traditional treatment groups demonstrated similar changes over the 399 
study period for secondary outcomes. However, the greater number of significant 400 
changes noted for traditional subjects at individual assessment points for different 401 
observations and tests (Supplementary Table 1) is possibly due to the greater 402 
number of subjects in this group.   403 
 404 
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A 10% or greater difference between fast-track and traditional groups was 405 
demonstrated in only a few outcomes measures. Consideration could be given to 406 
using these measures with the 6MWD and TUGT as outcomes for future studies 407 
assessing equivalence.  408 
 409 
Similar education content was provided for both treatment groups and therefore 410 
differences between groups for waist circumference, and BMI, were not anticipated, 411 
however, the lack of improvement in BMI following CR demonstrated in both 412 
treatment groups differs from other studies (56) (57). Differences in sample size, 413 
length of program and follow up may explain this. Levels of depression, anxiety and 414 
stress were low in the current cohort with no significant difference between groups 415 
over all, however, traditional subjects scored significantly higher on the stress 416 
section than fast-track subjects (p=.05).  The numbers of subjects completing these 417 
questionnaires were small and this may have adversely influenced the result. 418 
Depression is common following a cardiac event especially in younger, female, 419 
socially isolated, unemployed persons and those with less education, poorer health 420 
and lower on quality of life (58) (59). Our cohort was mostly male with a mean age of 421 
61 years and may have had access to better social support tha  subjects in other 422 
studies. A meta-analysis has suggested the major cause of the 28% reduction in 423 
cardiac mortality following CR is due to an 18% reduction in smoking prevalence 424 
(60). The number of smokers in the current study was small over all (n= 4) however, 425 
the smoking pattern demonstrated in the fast-track group was similar to that reported 426 
elsewhere (61). 427 
 428 
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Study Limitations and Recommendations  429 
Of a possible 154 patients, only 61 consented to participate in the RCT.  Dropouts 430 
and variable assessment attendance resulted in small numbers of complete data 431 
sets for some measurements.  Compounding this, the random allocation using 432 
Microsoft Excel resulted in an imbalance in the numbers of subjects allocated to the 433 
two treatment groups.  To confirm that the random allocation had been performed 434 
correctly and to further explore and test this feature in Excel, the chief investigator 435 
performed a post-hoc repeated random allocation of 61 hypothetical subjects.  It was 436 
found that twice in every five times that the formula 437 
=INDEX($A$1:$A$2,RANDBETWEEN(1,COUNTA($A$1:$A$2)),1) for two terms is 438 
run, subjects would have been allocated in a similar pattern to the way subjects were 439 
distributed in the current study i.e. Fast-track, n=24 or 26, compared to the current 440 
study where n=25.  Despite the imbalance in subject distribution, the randomisation 441 
of subjects was effective to the extent that in all but BMI and waist circumference, in 442 
which the fast-track group had higher measures, the baseline subject characteristics 443 
were similar between both groups.   444 
 445 
It is possible that the outcomes measurements used in the current study may not be 446 
appropriate for testing equivalence. However, these measures have been used to 447 
assess response to exercise in CR models previously. A recent review (27) found 448 
moderate level evidence for a moderate to high correlation between the 6MWD and 449 
maximum-metabolic-equivalents achieved on symptom limited exercise tests and a 450 
moderate relationship between peak heart rate responses during 6MWTs and during 451 
exercise tests at ventilatory threshold.  452 
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 453 
Another possible limitation with our RCT is that while six to eight weeks of twice 454 
weekly exercise sessions are common practice for CR exercise training in the UK 455 
and Australia, (18) (7) (62) (63) (64) it is possible that the duration, frequency and 456 
intensity of the exercise sessions in the current study’s traditional program were not 457 
sufficient to demonstrate the benefits depicted in the widely cited meta-analyses. (6)   458 
 459 
Based upon the current pilot study the following recommendations for future studies 460 
are made. Minimal complexity arose in the implementation of the two programs. The 461 
traditional model continued two mornings each week with education co-scheduled 462 
while fast-track was scheduled on another morning with the education day running 463 
once a month. However, initial barriers to consent arose with the number of days 464 
patients were seemingly required to be available, resulting in confusion for patients 465 
and in fewer participants. Further, due to the relatively small differences found 466 
between outcomes for the two CR-models, the number of drop outs and variable 467 
patient health status and attendances, the sample size required to answer this 468 
question is large. The cost associated with a RCT design for this sample size may be 469 
prohibitive and a consecutive case assignment design may be more appropriate.  470 
We further suggest simplifying data collection to include 6MWD, and or TUGTT, (and 471 
associated recovery time for RPE, HR, and number of adverse symptoms); 472 
knowledge quiz, SFQ and the DASS-21. Morbidity and mortality data may be 473 
valuable in future research. To fully evaluate the benefits of CR for women it is 474 
possible that ‘women only’ CR should be considered. 475 
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Conclusion 476 
This pilot study suggests that a fast-track CR-model may be equivalent to the 477 
traditional CR-model for 6MWD, TUGTT. Fast-track subjects were however less 478 
likely to complete CR. Women were more likely to drop out of CR. We describe a 479 
study protocol that with repetition in a sample size of over 1,000 would assess 480 
equivalence between fast-track and tradition CR-models.  481 
 482 
483 
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Figure Legends 
Figure 1: Cohort Flow Diagram  
Figure 2: Interval and main effects plots (LOCF for missing data) 
Individual standard deviations are used to calculate the intervals. 
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Table Legends 
Table 1: Baseline data  
Abbreviations: 6MWD, six-minute walk test distance; 6MWT, six-minute walk test; AscAoRep, ascending aortic repair, 
AVR, aortic valve replacement; b, beats; min, CABG, coronary artery bypass graft; cm, centimetres; DASS-21, depression 
anxiety and stress score 21 question; HDL, high density lipid; kg, kilograms; MVR, mitral valve replacement/repair; mmHg, 
millimetres of Mercury; minutes; m2, meter squared; mmol/L, millimoles/litre; MI, myocardial infarction; Pre-CR, start of 
cardiac rehabilitation; PCI, percutaneous coronary intervention; PPM, percutaneous permanent pacemaker; TG, 
triglyceride; TUGT, timed up and go test; TUGTT, timed up and go test time; TVR, tricuspid valve replacement; wk, week. 
*  indicates subjects that had one or more of following risk factors without a specific diagnosed disease: hyperlipidaemia, 
hypertension, obesity, reduced physical activity, type II diabetes; stress, male gender, age > 60 years; p-values for ‘fast-
track’ vs.’ traditional’ programs were calculated using students t-test for nominal data and Chi squared for categorical data.  
Table 2: Outcome measures in Fast-track and Traditional CR-models 
Abbreviations: 2-minutes post-6MWT, 2-minutes following 6MWT observation;  2-minutes post-TUGT, 2-
minutes following TUGT observation;  6MWD, six minute walk test distance; 6MWT, six minute walk; 6mo, six-months 
post-cardiac rehabilitation; CR, cardiac rehabilitation; DASS-21, Depression Anxiety and Stress Scale – shortened version 
– 21 questions;  DBP, Diastolic blood pressure; n/a, not applicable;  No., number; Post, post cardiac rehabilitation; Post-
6MWT, immediately post 6MWT observation; Post-TUGT, immediately post TUGT observation;  Pre, start of 
cardiac rehabilitation; RPE, Ratings of perceived exertion;  secs, seconds; SEM, standard error of the mean; SBP, Systolic 
blood pressure; TUGT, timed up and go test; TUGTT, timed up and go test time. 
 
Tests for significance were performed using ANOVA for repeated measures assessing for interactions between program, 
assessment time and test number for continuous data and Chi Squared analysis for categorical data. Any missing data 
was managed using Last observation carried forward. 
‡ Adverse symptoms for all tests are shown and included feeling light headed, chest pain, low back pain, knee 
pain, thigh and calf pain, shin splints, difficulty getting out of seat, and pain in the hips. 
† indicates where a 10% or greater difference from the traditional score was noted. 
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Table 3: 6MWD MCID and TUGTT MDC95% and predicted walk-test 
values 
Abbreviation: 6mo, six-months post-cardiac rehabilitation; MCID, minimal clinically important difference (= 25m  (36)); 
MDC95%, minimal detectable change within 95% confidence interval (calculated at pre-CR from TUGT1. MCD95% = 1.50 for 
Fast-track and 1.30 for Traditional); N, number; Post, post cardiac rehabilitation; Pre, pre-cardiac rehabilitation. 
 
Analysis of the differences between treatment groups was undertaken with Chi squared tests with imputation using 
LOCF for missing data. Predicted 6MWD was not calculated for three subjects (2 in the traditional group and 1 in the 
fast-track group) due to missing height and weight data. 6MWD1 was used to assess against Predicted 6MWD and MCID 
for 6MWD at each assessment. Predicted TUGTT was not calculated for one subject in the traditional group due to 
missing age data.  
 
† indicates where a 10% or greater difference from the traditional score was noted. 
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Tables: 
Table 1: Baseline data  
Parameter       Fast Track   Traditional   p-value  
                                            Number (%)  Number (%)   
Total number assigned to groups  25 (41)   36 (59)   .16 
Men / Women     18 (72) / 7 (28)  27 (75) / 9 (25)  .79 
Subjects attending assigned Sessions  16 (64)   25 (69)   .64 
Did not complete program (Drop-outs)  8 (32)    3 ( 8)    .05 
Complete datasets for 6MWTs    13 (52)   27 (75)   .06 
Complete datasets for TUGT   14 (56)   24 (66)   .40 
Complete datasets for DASS-21  5 (20)    8 (22)    .83 
Diagnosis 
Angina     4 (16)    5 (13)  
CABG     7 (28)    10 (28)   
CABG + AVR, TVR, MVR, PPM 0 ( 0)    2 ( 6)   
AVR/MVR/AscAoRep   0 ( 0)    1 ( 3)   
MI ± Stent / PCI    4 (16)    9 (25)    .44 
PCI ± Stent    8 (32)    9 (25)   
Heart Failure/Cardiac Transplant 0 ( 0)    0 ( 0)   
Risk Factors *    2 ( 8)    0 ( 0)   
Unknown     0 ( 0)    0 ( 0)       
              Mean (SD)   Mean (SD)    
Age (Range = 27-80 years)   62 (11)   61 (10)   .77 
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Systolic blood pressure (mmHg)  127 (16)   125 (18)   .71 
Diastolic blood pressure (mmHg)  75 (9)    74 (11)    .67 
Heart rate (b/min)     68 (13)   65 (12)   .35 
Body Mass index (kg/m2)   31 (9)    27 (4)    .05 
Waist (cm)      108 (13)   101 (10)   .04 
Total Cholesterol (mmol/L)   4.57 (1.3)   4.28 (1.3)   .55 
HDL (mmol/L)     .97 (.32)   1.24 (.39)   .17 
TG (mmol/L)     1.76 (.83)   2.2 (2.70)   .70 
Predicted 6MWD (meters)   521 (84)   525 (74)   .88 
Predicted TUGTT (seconds)   6.78 (.79)   6.85 (.90)   .75 
Pre-CR 6MWD (meters)    501 (99)   520 (79)   .24   
Pre-CR TUGTT (seconds)    6.3 (1.4)   6.0 (1.1)    .22 
Self-Report Physical Activity (min /wk)  179 (136)   153 (101)   .41 
Exercise Session attended    4.3 (2.7)   11.3 (2.0)   .01 
Education hours attended    5.1 (3.1)   11.3 (1.9)   .01 
  
Abbreviations: 6MWD, six-minute walk test distance; 6MWT, six-minute walk test; AscAoRep, ascending aortic repair, 
AVR, aortic valve replacement; b, beats; min, CABG, coronary artery bypass graft; cm, centimetres; DASS-21, depression 
anxiety and stress score 21 question; HDL, high density lipid; kg, kilograms; MVR, mitral valve replacement/repair; mmHg, 
millimetres of Mercury; minutes; m2, meter squared; mmol/L, millimoles/litre; MI, myocardial infarction; Pre-CR, start of 
cardiac rehabilitation; PCI, percutaneous coronary intervention; PPM, percutaneous permanent pacemaker; TG, 
triglyceride; TUGT, timed up and go test; TUGTT, timed up and go test time; TVR, tricuspid valve replacement; wk, week. 
*  indicates subjects that had one or more of following risk factors without a specific diagnosed disease: hyperlipidaemia, 
hypertension, obesity, reduced physical activity, type II diabetes; stress, male gender, age > 60 years; p-values for ‘fast-
track’ vs.’ traditional’ programs were calculated using students t-test for nominal data and Chi squared for categorical data.  
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Table 2: Outcome measures in Fast-track and Traditional CR-models 
       N   Fast Track  Traditional  p Power  
       Fast-track 
/ Traditional 
Primary outcomes - Least Square Mean (SEM)    
All 6MWDs – meters    25 / 36  523 (18.6)  530 (15.3)  .76 .05 
Effect Size (Pre to Post)     25 / 36  -.28   -.13   n/a n/a 
Effect Size (Pre to 6mo)     25 / 36  -.39   -.27   n/a n/a 
Post-6MWT SBP (mmHg)   25 / 36  143 (3.3)  142 (2.9)  .76 .05 
Post-6MWT DBP (mmHg)   25 / 36  77 (2.1)  75 (1.9)  .37  .05 
Post-6MWT Heart rate (b/min)   25 / 36  92 (3.4)  91 (3.0)  .88 .05 
Post-6MWT RPE (6-20)    25 / 36  11.7 (.4)  11.8 (.3)  .91 .05 
2-min post-6MWT SBP (mmHg)  25 / 36  141 (13.7)  134 (2.3)  .59 .05 
2-min post-6MWT DBP (mmHg)  25 / 36  80 (9.6)  74 (1.6)  .53 .05 
2-min post-6MWT Heart rate (b/min)  25 / 36  98 (12.9)  74 (2.2) †  .09 .28 
2-min post-6MWT RPE (6-20)   25 / 36  8.3 (1.2)  7.5 (.2) †  .50 .05 
All TUGTTs – secs    25 / 36  5.9 (.23)  5.6 (.19)  .35 .05 
Effect Size (Pre to Post)     25 / 36  2.1   1.1   n/a n/a 
Effect Size (Pre to 6mo)     25 / 36  2.2   1.4   n/a n/a 
Post-TUGT RPE (6-20)    25 / 36  7.5 (.3)  7.1 (.2)  .17 .15 
2-minutes post-TUGT SBP (mmHg)  25 / 36  129 (2.4)  125 (2.0)  .20 .12 
2-minutes post-TUGT DBP (mmHg)  25 / 36  78 (1.9)  73 (1.6)  .03 .49 
2-minutes post-TUGT Heart rate (b/min) 25 / 36  68 (2.3)  66 (1.9)  .43 .05 
2-minutes post-TUGT RPE (6-20)  21 / 33  6.3 (.16)  6.1 (.13)  .29 .06 
DASS-21 – total score     10 / 15  11.9 (6.3)  26.5 (5.2) †  .09 .28 
Depression (0-9 = normal)  10 / 15  2.8 (2.5)  8.5 (2.0) †  .09 .28  
Anxiety (0-7 = normal)   10 / 15  3.8 (1.6)  5.9 (1.3) †  .32 .05 
Stress (0-14 = normal)   10 / 15  5.3 (2.6)  12.2 (2.1) †  .05 .40 
Secondary outcomes - Least Square Mean (SEM)      
Resting SBP (mmHg)     25 / 36  127.0 (2.5)  124.8 (2.1)  .49  .05 
Resting DBP (mmHg)     25 / 36  75.4 (1.6)  74.3 (1.3)  .58 .05 
Resting HR (b/min)     25 / 36  68.6 (2.0)  67.0 (1.7)  .55 .05 
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BMI (kg/m2)      25 / 36  28.8 (7.2)  27.3 (1.2)  .83 .05 
Waist (cm)      25 / 36  110 (11.6)  101.0 (2.0)  .42 .05 
Knowledge Quiz (score /14)   24 / 36  10.0 (1.9)  11.8 (.28) †  .27 .07 
SFQ (score /17)      24 / 36  11.0 (2.7)  13.1 (.45) †  .26 .05 
Physical Activity (min /wk)   24 / 36  206 (92.7)  208 (15.5)  .99 .05 
Return to Work (hr/wk)    13 / 21  17.9 (4.2) †  12.38 (3.3)  .31 .05 
       No. of tests: Fast Track  Traditional  p Power 
       Fast-track  No. symptoms (%) No. symptoms (%) 
         / Traditional 
6MWT Adverse Symptoms‡   111 / 187  45 (40.5)  58 (31) †  .10 n/a 
TUGT Adverse Symptoms ‡   112 / 187    6 (5)     5 (3)   .23 n/a 
      N   Fast Track     Traditional   p 
Fast-track  Pre  6mo  Pre  6mo  
/ Traditional  (n)  (n)  (n)  (n) 
Drinking Alcohol     25 / 36  14  14  21  22  .99 
Smoking     25 / 36  3  4  1  1  .85 
Deaths reported    25 / 36  0  0  0  0  n/a 
Return to all ADL     25 / 36  13  19  18  30  .96 
Full / Light Work Duties   13 / 21  4  6  5  11  .67 
(workers only)    
Abbreviations: 2-minutes post-6MWT, 2-minutes following 6MWT observation;  2-minutes post-TUGT, 2-minutes 
following TUGT observation;  6MWD, six minute walk test distance; 6MWT, six minute walk; 6mo, six-months post-cardiac 
rehabilitation; CR, cardiac rehabilitation; DASS-21, Depression Anxiety and Stress Scale – shortened version – 21 questions;  DBP, 
Diastolic blood pressure; n/a, not applicable;  No., number; Post, post cardiac rehabilitation; Post-6MWT, immediately post 
6MWT observation; Post-TUGT, immediately post TUGT observation;  Pre, start of cardiac rehabilitation; RPE, Ratings of 
perceived exertion;  secs, seconds; SEM, standard error of the mean; SBP, Systolic blood pressure; TUGT, timed up and go test; 
TUGTT, timed up and go test time. 
 
Tests for significance were performed using ANOVA for repeated measures assessing for interactions between program, 
assessment time and test number for continuous data and Chi Squared analysis for categorical data. Any missing data was 
managed using Last observation carried forward. 
‡ Adverse symptoms for all tests are shown and included feeling light headed, chest pain, low back pain, knee pain, thigh 
and calf pain, shin splints, difficulty getting out of seat, and pain in the hips. 
† indicates where a 10% or greater difference from the traditional score was noted. 
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Table 3: Achievement of 6MWD MCID and TUGTT MDC95% and 
predicted walk-test values 
     N   Fast-track  Traditional  P- value 
     Fast-track  n (%)   n (%)   
     / Traditional        
6MWD MCID and predicted 6MWD 
Pre ≥ predicted   24/34   10 (41)  17 (50)  .53 
Post ≥ predicted   24/34   15 (63) †  18 (53)  .47 
Change at Post ≥ MCID  25/36   9 (36)   12 (33)  .83 
6mo ≥ predicted   24/34   17 (71)  21 (62)  .47 
Change at 6mo ≥ MCID  25/36   11 (44)  22 (61) †  .19 
Achievement of TUGTT MDC95% and predicted TUGTT  
Pre ≤ predicted   24/34   17 (71)  25 (74)  .82 
Post ≤ predicted   24/36   20 (83)  30 (88)  .59 
Change at Post ≤ MDC95% 24/36   6 (25)   6 (17)    .46 
6mo ≤ predicted   24/36   19 (79)  30 (88)  .35 
Change at 6mo ≤ MDC95% 24/35   6 (25)   14 (40) †  .23 
Abbreviation: 6mo, six-months post-cardiac rehabilitation; MCID, minimal clinically important difference (= 25m  
(36)); MDC95%, minimal detectable change within 95% confidence interval (calculated at pre-CR from TUGT1. 
MCD95% = 1.50 for Fast-track and 1.30 for Traditional); N, number; Post, post cardiac rehabilitation; Pre, pre-
cardiac rehabilitation. 
 
Analysis of the differences between treatment groups was undertaken with Chi squared tests with imputation 
using LOCF for missing data. Predicted 6MWD was not calculated for three subjects (2 in the traditional group 
and 1 in the fast-track group) due to missing height and weight data. 6MWD1 was used to assess against 
Predicted 6MWD and MCID for 6MWD at each assessment. Predicted TUGTT was not calculated for one subject 
in the traditional group due to missing age data.  
 
† indicates where a 10% or greater difference from the traditional score was noted. 
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Figure 1: Cohort Flow Diagram  
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Figure 2: Interval and main effects plots (LOCF for missing data)  
Individual standard deviations are used to calculate the intervals.  
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Supplementary Figure1: Interval and main effects plots using case 
pairwise deletion for missing data 
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Supplementary Table 1: Significant Interactions between Program, 
Assessment Time and Test number 
Comparison Diff of Means t Unadjusted P Critical Level Significant?  
 
Between Programs 
Pre 2-Minutes-Post-6MWT1 HR (b/min) 
Fast vs. Traditional 23.646 3.396 0.001 0.050 Yes 
Pre 2-Minutes-Post-6MWT2 HR (b/min) 
Fast vs. Traditional 24.997 3.590 <0.001 0.050 Yes  
Post 2-Minutes-Post-6MWT1 HR (b/min) 
Fast vs. Traditional 18.976 2.726 0.008 0.050 Yes  
Post 2-Minutes-Post-6MWT2 HR (b/min) 
Fast vs. Traditional 20.500 2.945 0.004 0.050 Yes 
Post 2-Minutes-post-TUGT2 DBP (mmHg) 
Fast vs. Traditional 8.263 2.660 0.009 0.050 Yes 
6mo 2-Minutes-Post-6MWT1 HR (b/min) 
Fast vs. Traditional 25.535 3.627 <0.001 0.050 Yes  
6mo 2-Minutes-Post-6MWT2 HR (b/min) 
Fast vs. Traditional 26.172 3.718 <0.001 0.050 Yes 
6mo 2-Minutes-post-TUGT2 DBP (mmHg) 
Fast vs. Traditional 6.661 2.222 0.028 0.050 Yes 
 
Between Assessment Times - Fast-track and Traditional combined  
6MWD (m) 
Pre1 vs. Post2 29.594 4.126 <0.001 0.004 Yes  
Pre1 vs. 6mo1 27.580 3.816 <0.001 0.004 Yes  
Pre1 vs. 6mo2 43.409 5.960 <0.001 0.003 Yes  
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Pre2 vs. 6mo2 33.778 4.638 <0.001 0.004 Yes  
Post1 vs. 6mo2 25.784 3.540 <0.001 0.005 Yes 
Post-6MWT HR (b/min) 
Pre1 vs. 6mo2 7.880 4.199 <0.001 0.003 Yes  
Pre1 vs. Post2 7.141 3.730 <0.001 0.004 Yes  
Pre2 vs. 6mo2 6.145 3.197 0.002 0.004 Yes  
6mo1 vs. 6mo2 5.592 2.992 0.003 0.004 Yes  
Pre1 vs. Post1 5.320 2.858 0.005 0.005 Yes 
TUGTT (sec) 
Pre1 vs. Post1 0.505 3.625 <0.001 0.005 Yes  
Pre1 vs. Post2 0.716 5.138 <0.001 0.004 Yes  
Pre1 vs. 6mo1 0.698 5.075 <0.001 0.004 Yes  
Pre1 vs. 6mo2 0.978 7.109 <0.001 0.003 Yes  
Pre2 vs. Post2 0.388 2.787 0.006 0.006 Yes  
Pre2 vs. 6mo2 0.650 4.727 <0.001 0.004 Yes  
Post1 vs. 6mo2 0.473 3.436 <0.001 0.005 Yes  
Post-TUGT RPE 
Pre1 vs. 6mo1 1.310 7.020 <0.001 0.004 Yes  
Pre1 vs. 6mo2 1.290 6.913 <0.001 0.004 Yes  
Pre2 vs. 6mo1 1.310 7.020 <0.001 0.003 Yes  
Pre2 vs. 6mo2 1.290 6.913 <0.001 0.004 Yes  
Post1 vs. 6mo1 0.841 4.511 <0.001 0.005 Yes  
Post1 vs. 6mo2 0.821 4.404 <0.001 0.005 Yes  
Post2 vs. 6mo1 0.821 4.399 <0.001 0.006 Yes  
Post2 vs. 6mo2 0.801 4.292 <0.001 0.006 Yes 
Resting HR (b/min)  
Pre vs. Post 3.429 2.688 0.008 0.017 Yes 
Return to Work (hours/wk) 
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Pre vs. 6mo 12.869 4.064 <0.001 0.017 Yes  
Pre vs. Post 8.355 2.639 0.010 0.025 Yes  
 
Within Traditional  
6MWD (m) 
Pre1 vs. 6mo2 32.222 3.509 <0.001 0.003 Yes 
Post-6MWT HR (b/min) 
Pre1 vs. Post2 8.823 3.503 <0.001 0.004 Yes  
Pre1 vs. 6mo2 10.841 4.432 <0.001 0.003 Yes  
Pre2 vs. 6mo2 8.663 3.409 <0.001 0.004 Yes 
2 Minutes-Post-6MWT HR (b/min) 
Pre1 vs. Post2 4.972 3.164 0.002 0.004 Yes 
Post1 vs. 6mo1 5.870 3.634 <0.001 0.004 Yes  
Post2 vs. 6mo1 7.259 4.493 <0.001 0.003 Yes  
TUGTT (sec) 
Pre1 vs. Post2 0.708 3.991 <0.001 0.004 Yes  
Pre1 vs. 6mo1 0.781 4.447 <0.001 0.004 Yes  
Pre1 vs. 6mo2 1.095 6.236 <0.001 0.003 Yes  
Pre2 vs. 6mo2 0.683 3.888 <0.001 0.004 Yes  
Post1 vs. 6mo2 0.619 3.523 <0.001 0.005 Yes  
Post-TUGT RPE 
Pre1 vs. 6mo1 1.412 5.889 <0.001 0.004 Yes  
Pre1 vs. 6mo2 1.412 5.889 <0.001 0.004 Yes  
Pre2 vs. 6mo1 1.412 5.889 <0.001 0.004 Yes  
Pre2 vs. 6mo2 1.412 5.889 <0.001 0.003 Yes  
Post1 vs. 6mo1 1.059 4.417 <0.001 0.006 Yes  
Post1 vs. 6mo2 1.059 4.417 <0.001 0.005 Yes  
Post2 vs. 6mo1 1.059 4.417 <0.001 0.006 Yes 
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Post2 vs. 6mo2 1.059 4.417 <0.001 0.005 Yes  
2 Minutes-Post-TUGT HR (b/min) 
Pre1 vs. Post1 4.029 2.925 0.004 0.004 Yes 
Pre1 vs. Post2 4.765 3.458 <0.001 0.003 Yes  
Pre2 vs. Post2 4.382 3.181 0.002 0.004 Yes  
Physical Activity (hours/wk) 
Pre vs. Post 65.902 2.568 0.012 0.025 Yes 
Pre vs. 6mo 85.013 3.312 0.001 0.017 Yes  
Resting HR (b/min) 
Pre vs. Post 5.778 3.537 <0.001 0.017 Yes  
Post vs. 6mo 4.611 2.823 0.006 0.025 Yes 
Waist circumference (cm) 
Pre vs. Post 1.605 2.431 0.017 0.025 Yes 
Post vs. 6mo 2.093 3.274 0.001 0.017 Yes  
Return to Work (hours/wk) 
Pre vs. 6mo 13.333 3.405 0.001 0.017 Yes  
  
Within Fast-Track  
6MWD (m) 
Pre1 vs. Post2 37.840 3.434 <0.001 0.004 Yes  
Pre1 vs. 6mo1 33.216 2.976 0.003 0.004 Yes  
Pre1 vs. 6mo2 54.595 4.828 <0.001 0.003 Yes  
Pre2 vs. 6mo2 46.195 4.085 <0.001 0.004 Yes  
TUGTT (sec) 
Pre1 vs. Post2 0.724 3.368 <0.001 0.004 Yes  
Pre1 vs. 6mo1 0.615 2.905 0.004 0.004 Yes  
Pre1 vs. 6mo2 0.860 4.064 <0.001 0.003 Yes  
Pre2 vs. 6mo2 0.617 2.916 0.004 0.004 Yes  
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Post-TUGT RPE 
Pre1 vs. 6mo1 1.208 4.224 <0.001 0.003 Yes  
Pre1 vs. 6mo2 1.168 4.084 <0.001 0.004 Yes  
Pre2 vs. 6mo1 1.208 4.224 <0.001 0.004 Yes  
Pre2 vs. 6mo2 1.168 4.084 <0.001 0.004 Yes 
Return to Work (hours/wk) 
Pre vs. 6mo 12.404 2.492 0.015 0.017 Yes 
 
Abbreviations: 
6mo, 6-months Post-Cardiac Rehabilitation; 6MWD, six-minute walk distance; DBP, diastolic blood pressure; HR, 
heart rate; Post, Post-Cardiac Rehabilitation; Pre, Pre-Cardiac Rehabilitation; TUGTT, timed up and go test time; 
RPE, rated perceived exertion. 
 
All tests for significance were performed using ANOVA for repeated measures assessing for interactions between 
program, assessment time and test numb r. Any missing data was managed using Last observation carried forward. 
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